Targeted disruption of the mouse Sod I gene makes the hearts vulnerable to ischemic reperfusion injury.
The role of Cu/Zn-superoxide dismutase (SOD) in myocardial ischemic reperfusion injury was studied by using a mouse model with targeted disruption of the mouse Sod I gene. Inactivation of the functional mouse Sod I gene in hearts by gene targeting (Sod I(+/-)) resulted in a 50% reduction of Cu/Zn-SOD mRNA and significant reduction of Cu/Zn-SOD enzyme activity compared with that of wild-type Sod I(+/+) mice. Cu/Zn-SOD mRNA could not be detected in Sod I(-/-) heart. The isolated buffer-perfused hearts from the knockout mice devoid of any functional copy of the Sod I (Sod I(-/-)) and matched nontransgenic control mice were subjected to 30 minutes of global ischemia followed by 2 hours of reperfusion. For both groups of mice, the postischemic functional recovery for the hearts was lower than the baseline, but the recovery for the Sod I(-/-) was less compared with the wild-type mice. Thus, the postischemic recovery of the developed force and the maximum first derivative of the developed force were consistently lower for the Sod I(-/-) mouse hearts compared with wild-type control hearts. The coronary flow was lower compared with the baseline levels for both groups of hearts, but there was no significant difference between the groups. The myocardial infarction determined from the ratio of infarct size/area of risk was higher for the Sod I(-/-) mice compared with the control mice. The amount of creatine kinase release from the wild-type mouse hearts was less compared with the Sod I(-/-) mouse hearts. In concert, a reduced amount of oxidative stress was found in the hearts of wild-type mice compared with Sod I(-/-) mouse hearts. These results documented that Sod I(-/-) mouse hearts were more susceptible to ischemic reperfusion injury compared with corresponding wild-type mouse hearts, suggesting that the Sod I gene constitutes an important defense element for the hearts.